Based on a survey data from 361 public employees and suppliers in Taiwan 
Introduction
Taking advantage of increasing public access to Internet, electronic Government Procurement (e-GP) can raise the standards of transparency in government, reduce the opportunities and incentives for fraud, and improve equity and distributional efficiency in public procurement [1] . E-GP is the use of information technology (especially the Internet) by governments in conducting their procurement activities with suppliers for the acquisition of works, goods, and consultancy services required by the public sector. However, the acceptance of new information technology cannot be taken for granted. Evaluating technology acceptance of an e-GP system, especially from the end-user's perspective, has been critical for its continuing promotion and strategic adaptation. It is therefore important to measure the success or effectiveness within the e-GP context.
The updated DeLone and McLean Information Systems (D&M IS) Success Model [2] has been extensively applied to the measurement of information systems success [3, 4, 5, 6] . This study therefore used the updated D&M IS success model to explore how three dimensions of quality (information quality, system quality, and service quality) influence net benefits (i.e., individual and organizational performance) through the usage and user satisfaction with an e-GP system.
In addition, this study takes the measurement of information systems success one step further by testing the moderating effect of computer self-efficacy on it. Regarding information systems success, high computer self-efficacy may ensure that users have high confidence in their computer-related abilities, in turn allowing them to achieve better satisfaction and performance in computer-related tasks [7, 8] . It is therefore proposed that the level of user's computer self-efficacy with the utilization of an e-GP system may affect the factors that determine the success of an e-GP system.
Figure 1. Research model
This study investigated the applicability of the updated D&M IS success model to the e-GP context. It is hypothesized in Figure1 that information quality, system quality, and service quality are positively associated with user satisfaction. Hypothesis H1 assumes that ceteris paribus the higher the information quality is perceived to be by users, the more satisfied they are with the system. Similarly, hypothesis H2 assumes that ceteris paribus the higher the system quality is perceived to be by users, the more satisfied they are with the system. Hypothesis H3 posits that ceteris paribus the higher the service quality is perceived to be by users, the more satisfied they are with the system. There have been a number of studies that have validated the relationship between user satisfaction and quality-perceived dimensions [11, 13, 16, 17, 18, 19, 20, 21, 22] .
Based on the updated D&M IS success model, it is also anticipated that all three dimensions of the quality perception are determinants of IS use. Hypothesis H4 assumes that the higher the information quality is perceived to be by users, the more the system is used. Similarly, hypothesis H5 assumes that the higher the system quality is perceived to be by users, the more the system is used. Hypothesis H6 posits that the higher the service quality is perceived to be by users, the more the system is used. In fact, there is a considerable body of empirical research on the relationship between user information satisfaction (measured in terms of attributes such as information quality, system quality, and service quality) and IS use, which suggests that the relationship is largely positive [23, 24, 25, 26] .
As the updated D&M IS model notes, user satisfaction and use are closely interrelated. Use must precede user satisfaction in a process sense, but positive experience with use will lead to greater user satisfaction in a causal sense. Thus, hypothesis H7 predicts that there is a positive correlation between user information satisfaction and e-GP system use. Several studies have shown that user satisfaction and IS use are reciprocally interdependent and closely associated [11, 27] .
Measuring Electronic Government Procurement Success and Testing for the Moderating Effect of
Computer Self-efficacy Chyi-Lu Jang Hypothesis H8 assumes that user satisfaction is positively associated with net benefits (i.e., individual and organizational performance). However, in order to avoid common-method variance and keep the level of analysis consistent, the present study would confine the concept of net benefits to individual impact, which has been characterized by DeLone and McLean [9] as "an indication that an information system has given a user a better understanding of the decision context, has improved his or her decision making productivity, or has changed the decision maker's perception of the importance or usefulness of the information system"(p.69). While the relationship between user satisfaction and individual impact has not yet been much explored, the positive association between the two variables can still be found in few studies [13, 28, 29] . Finally, hypothesis H9 predicts that IS use will be positively associated with individual impact. In fact, there are numerous studies in the literature dealing with the relationship between IS use and individual job performance, most of which have shown a significant effect of IS use on the productivity of individual users [30, 31, 32, 33] .
The moderating effect of self-efficacy on users' judgment of IS success
The existing literature on attitude formation suggests that users' judgment is influenced by individual traits. An important individual trait that may influence users' judgment is self-efficacy. Selfefficacy is a major component in Bandura's [34] social cognitive theory and refers to one's belief in one's capability to perform a specific task. As Bandura [34] noted, "self-efficacy is concerned not with the skills one has but with judgments of what one can do with whatever skills one possesses." It is expected that those who have high self-efficacy within a particular area may invest greater effort and set higher goals for tasks in that area, while those with low self-efficacy, such as having poor computer skills, can become highly frustrated when using a web site, and abandon the effort [35] . Self-efficacy is, thus, a strong predictor of attitude and behavior.
Compeau and Higgins [7] take Bandura's concept a step further by defining computer self-efficacy as the perceived efficacy of individual ability to use computing technology to perform specific computer-related tasks. Many empirical studies have indicated that computer self-efficacy has a significant positive effect on information systems use. For instance, Igbaria and Iivari [36] found that computer self-efficacy is negatively related to anxiety and positively related to ease of use. Compeau and Higgins suggested that significant positive relationships exist between computer self-efficacy and outcome expectation, system use, frequency of use, use at home, familiarity, training, and performance. Levine and Donitsa-Schmidt [37] found that computer self-efficacy is a positive determinant of computer knowledge and computer use. Munro, Huff, Marcolin, and Compeau [38] found that reported individual competence in computer use is significantly related to self-efficacy. In relation to this, Compeau et al. [8] conducted a longitudinal study and found that significant relationships exist between computer self-efficacy and performance/outcome expectation. Regarding information systems success, high computer self-efficacy may ensure that users have high confidence in their computerrelated abilities, in turn allowing them to achieve better performance and satisfaction in computerrelated tasks. Accordingly, computer self-efficacy was hypothesized to have a moderating effect on users' judgment of IS success.
Methods

Sample and data collection
The sample for the study was taken from a mail survey of 650 public employees and suppliers who have had experience utilizing the e-GP system in Taiwan. 361 valid surveys were returned, yielding a response rate of 55.54 percent. Among the respondents, 47.2 percent were from public agencies and 52.8 percent from private firms. Of the respondents, men were 68.4 percent and women were 31.6 percent. In terms of age, 19 percent of respondents were 30 years old or younger, 52 percent were 31-50 years old, and the remaining 29 percent were 51 old or older. Most of the respondents (76.3 percent) have college degrees, and 8.8 percent of whom have obtained master or doctoral degrees.
Measures
Items used to measure the constructs such as information quality, system quality, service quality, user satisfaction, system usage, and net benefits were mainly adapted from the updated D&M IS success model and modified for use in the e-GP context. In addition, five items adapted from Compeau and Higgins [7] were used to measure the perceived efficacy of individual ability to use computing technology to perform specific computer-related tasks (i.e., computer self-efficacy). All items were measured using a five-point Likert-type scale (1=strongly disagree; 5=strongly agree). Table 1 lists all of the survey items used to measure each construct. To assure equivalence of the measures in the Chinese and the English versions, all the scales used in this study were translated into Chinese and then backtranslated into English.
Statistical analysis
Structural equation modeling (SEM) with maximum-likelihood estimation was used to test the relationships among quality-perception dimensions, user satisfaction, system usage, and net benefits. There are usually two main parts to SEM: the measurement model showing the relations between the latent variables and their indicators, and the structural model showing potential causal dependencies between endogenous and exogenous variables. In general, six indices that are most commonly used to assess the model's overall goodness of fit include chi-square by degree of freedom ( 2  /df), goodnessof-fit index (GFI), adjusted goodness-of-fit index (AGFI), normed fit index (NFI), comparative fit index (CFI), and root mean square error of approximation (RMSEA). For models with good fit, it is suggested that 2  /df should not exceed 3, and GFI, AGFI, NFI, and CFI should exceed 0.90, 0.80, 0.90, and 0.90 respectively. Besides, the recommended threshold for RMSEA is less than 0.08 [39] .
Moreover, in order to test the moderating effect of computer self-efficacy on e-GP system success, separate structural equation models were estimated for high and low self-efficacy users. Respondents were split into two groups based on their scores on the scale of computer self-efficacy. Respondents whose scores on the scale of computer self-efficacy were higher than the average score (mean=3.63) of all respondents were placed in the high self-efficacy group (n=182), whereas respondents whose scores on the scale of computer self-efficacy were lower than the mean of all respondents were classified as the low self-efficacy group (n=179).
Results
Measurement model
Based on the updated D&M IS success model, the analysis of the hypothesized relationships among information quality, system quality, service quality, user satisfaction, system usage, and net benefits was tested in a structural model using AMOS (version 7.0). The measurement model had an initial 2  =557.85 and showed a good fit with a GFI of 0.92, AGFI of 0.87, NFI of 0.90, and CFI of 0.94. The RMSEA for the model was 0.06 and the 2  /df = 2.10 (p<0.001), which was also well below the suggested threshold and indicate a good fit. Overall, the measurement model has shown a good fit with the data.
The measurement model was further assessed for construct reliability and validity. The composite reliability for each construct of this study is presented in Table 1 . The values ranged from 0.82 (for system usage) to 0.89 (for information quality). The composite reliability of all latent constructs exceeded the benchmark of 0.8 recommended by Fornell and Larcker [40] . Moreover, convergent validity is the degree to which multiple attempts to measure the same concept in agreement. Table 1 also presented the factor loadings of the measurement items. The factor loading for all items exceeded the recommended level of 0.6 [41] . In summary, the measurement model demonstrated adequate reliability and convergent validity.
Structural model
The structural model also showed a good fit with accuracy of the theoretical model. These findings confirm the positive relationships among qualityperceived factors, user satisfaction, system usage, and net benefits.
Figure 2. Statistical validation of the research model
Separate structural equation models were also estimated for high and low computer self-efficacy users. Table 2 presents model fit indices and estimated path coefficients. Goodness-of-fit indices suggested that the model fit the data better for the high self-efficacy group than for the low selfefficacy group. For the high self-efficacy group, most fit indices exceeded or were close to the suggested criteria. For the low self-efficacy group, the root mean square error of approximation and adjusted goodness-of-fit index met the recommended level, and the rest did not. Estimated path coefficients are also shown in Table 2 . For high computer self-efficacy respondents, all the paths were significant in the expected direction. As for low computer self-efficacy respondents, information quality was the only exogenous variable that had significant effect on other endogenous variables. Nevertheless, the paths from user satisfaction to net benefits and from system usage to net benefits were still significant for the low computer self-efficacy group. 
Discussion
The following conclusions can be drawn from the present study. First, the updated DeLone and McLean model was confirmed as a useful tool for evaluating the success or effectiveness within the e-GP context. The results of the present study were consistent with those reported for other similar information systems in previous studies [3, 4, 5, 6] , although no previous study has directly applied the updated D&M IS success model to e-GP.
Second, the acceptance of an e-GP system, especially from the end-user's perspective, consists in the fit between person and information systems. In line with those of DeLone and McLean and others [4, 5, 6] , the findings of this study showed that information quality, system quality, and service quality had a significant effect on individual performance through the usage and user satisfaction with an e-GP system. It is recommended that public agencies provide the e-GP users with better on-line services regarding the man-machine interaction and operation assistance in end-user computing environments.
Third, this study further showed that users' self-efficacy did act as a situational component that moderated the relationships among quality-perception dimensions, user satisfaction, system usage, and net benefits. The results indicated that for users with less computer self-efficacy, the level of on-line satisfaction and system usage were only influenced by information quality, while all three qualityperception dimensions were the antecedents to user satisfaction and system usage for high computer self-efficacy users. The findings imply that that the key antecedents to user satisfaction and system usage were different for high versus low computer self-efficacy users. It is therefore recommended that an easy-used and simplified version of the e-GP system be designed for low computer self-efficacy users whose essential needs are the content and accuracy of information itself.
In sum, this study provides insight regarding how three on-line service-quality dimensions in relation to their influence on individual performance through the usage and user satisfaction with an e-GP system. The findings also contribute to the growing body of literature on the measurement of information systems success in general. Future research may build on this study to further explore how computer self-efficacy may influence users' general online social behavior.
